Market response as a function of design, competition, and sociopolitical condition: An empirical model by Suharyanti, Yosephine & Tontowi, Alva Edy
This article appeared in a journal published by Elsevier. The attached
copy is furnished to the author for internal non-commercial research
and education use, including for instruction at the authors institution
and sharing with colleagues.
Other uses, including reproduction and distribution, or selling or
licensing copies, or posting to personal, institutional or third party
websites are prohibited.
In most cases authors are permitted to post their version of the
article (e.g. in Word or Tex form) to their personal website or
institutional repository. Authors requiring further information
regarding Elsevier’s archiving and manuscript policies are
encouraged to visit:
http://www.elsevier.com/authorsrights
Professor A. Shih
University of Michigan, Ann Arbor, Michigan, United States
Dr. J. Cao
Northwestern University, Evanston, Illinois, United States
Professor S.J. Hu
University of Michigan, Ann Arbor, Michigan, United States
Professor S. Kara
University of New South Wales, Sydney, New South Wales, Australia
Prof. Dr.-Ing. G. Lanza
Helmholtz Nuclear Research Centre Karlsruhe, Karlsruhe, Germany
Dr. J. Ni
University of Michigan, Ann Arbor, Michigan, United States
Professor R. Shivpuri
OHIO STATE UNIVERSITY, Columbus, Ohio, United States
About the journal
Aims and scope Editorial board Abstracting and indexing
Editor-in-Chief
Editorial Board
ISSN: 2351-9789
Copyright © 2020 Elsevier B.V. All rights reserved
Search in this journal
Procedia Manufacturing
Open access
Latest issue All issues
Industrial Engineering and Service Science 2015, IESS 2015
Edited by Nyoman Pujawan, Udisubakti Ciptomulyono, Imam Baihaqi, Budi Santosa
Volume 4,
Pages 1-576 (2015)
Download full issue
Previous vol/issue Next vol/issue
Receive an update when the latest issues in this journal are published
Sign in to set up alerts
Research article Open access
Preface
Budi santosa
Page 1
Download PDF
Research article Open access
Healthcare and Disaster Supply Chain: Literature Review and Future Research
Irwan Syahrir, Suparno, Iwan Vanany
Pages 2-9
Download PDF Article preview
Research article Open access
A Study on the Leadership Behaviour, Safety Leadership and Safety Performance in the Construction Industry in South Africa
Natalie C. Skeepers, Charles Mbohwa
Pages 10-16
Download PDF Article preview
Search in this journal
Procedia Manufacturing
| Open access
Latest issue All issues
Research article Open access
The Effect of Pop Musical Tempo During Post Treadmill Exercise Recovery Time
Herry Christian Palit, Debora Anne Yang Aysia
Pages 17-22
Download PDF Article preview
Research article Open access
Modified Failure Mode and Effect Analysis (FMEA) Model for Accessing the Risk of Maintenance Waste
Agung Sutrisno, Indra Gunawan, Stenly Tangkuman
Pages 23-29
Download PDF Article preview
Research article Open access
Economic Lot Scheduling Problem with two Imperfect Key Modules
Filemon Yoga Adhisatya, The Jin Ai, Dah-Chuan Gong
Pages 30-37
Download PDF Article preview
Research article Open access
The Relationship between Lean and Sustainable Manufacturing on Performance: Literature Review
Sri Hartini, Udisubakti Ciptomulyono
Pages 38-45
Download PDF Article preview
Research article Open access
The Scheme of Product Development Process as a Trigger to Product Success: A Theoretical Framework
Yosephine Suharyanti, Subagyo, Nur Aini Masruroh, Indra Bastian
Pages 46-53
Download PDF Article preview
Research article Open access
Lesson Learnt from Top-down Selection of Medium Enterprises for Green Industry Pilot Project in Surabaya
Maria Anityasari, Aulia Nadia Rachmat
Pages 54-61
Download PDF Article preview
Research article Open access
Simulated Annealing to Solve Single Stage Capacitated Warehouse Location Problem
Budi Santosa, I. Gusti Ngurah Agung Kresna
Pages 62-70
Download PDF Article preview
Research article Open access
Value Co-creation Map in Collaborative Transportation
Liane Okdinawati, Togar M. Simatupang, Yos Sunitiyoso
Pages 71-78
Download PDF Article preview
Research article Open access
A Literature Review of Subsea Asset Integrity Framework for Project Execution Phase
Jeyanthi Ramasamy, Sha’ri M. Yusof
Pages 79-88
Procedia Manufacturing
| Open access
Latest issue All issues
Download PDF Article preview
Research article Open access
Manual Handling Problem Identification in Mining Industry: An Ergonomic Perspective
Eko Nurmianto, Udisubakti Ciptomulyono, Suparno, Sudiyono Kromodihardjo
Pages 89-97
Download PDF Article preview
Research article Open access
Neural Network Method for Instrumentation and Control Cost Estimation of the EPC Companies Bidding Proposal
Gilang Almaghribi Sarkara Putra, Rendra Agus Triyono
Pages 98-106
Download PDF Article preview
Research article Open access
Development of Sustainable Tuna Processing Industry using System Dynamics Simulation
Erika Fatma
Pages 107-114
Download PDF Article preview
Research article Open access
A System Analysis and Design for Packaging Design of Powder Shaped Fresheners Based on Kansei Engineering
Taufik Djatna, Wenny Dwi Kurniati
Pages 115-123
Download PDF Article preview
Research article Open access
Yard Cranes Coordination Schemes for Automated Container Terminals: An Agent-based Approach
Ardian Rizaldi, Meditya Wasesa, M. Noviar Rahman
Pages 124-132
Download PDF Article preview
Research article Open access
Analysis of Working Posture on Muscular Skeleton Disorders of Operator in Stamp Scraping in ‘Batik cap’ Industry
Wiyono Sutari, Yusuf Nugroho Doyo Yekti, Murni Dwi Astuti, Yuvie Mutiara sari
Pages 133-138
Download PDF Article preview
Research article Open access
Relocating a Multiple-tenants Logistics Center: Lesson Learned from an Air Cargo Terminal Relocation Project
Meditya Wasesa, M. Noviar Rahman, Ardian Rizaldi, Mashuri
Pages 139-145
Download PDF Article preview
Research article Open access
A Framework for Service-based Supply Chain
Layung Anindya Prasetyanti, Togar M. Simatupang
Pages 146-154
Download PDF Article preview
Research article Open access
Procedia Manufacturing
| Open access
Latest issue All issues
An Analysis and Design of Responsive Supply Chain for Pineapple Multi Products SME Based on Digital Business Ecosystem
(DBE)
Taufik Djatna, Rohmah Luthfiyanti
Pages 155-162
Download PDF Article preview
Research article Open access
A Fuzzy Associative Memory Modeling for Production Equipment Status Assessment
Taufik Djatna, Muhammad Raja Ihsan
Pages 163-167
Download PDF Article preview
Research article Open access
A Model Reflecting the Impact of Product Substitution in Dual- channel Supply Chain Inventory Policy
Erwin Widodo
Pages 168-175
Download PDF Article preview
Research article Open access
Balinese Aromatherapy Product Development Based on Kansei Engineering and Customer Personality Type
Taufik Djatna, Luh Putu Wrasiati, Ida Bagus Dharma Yoga Santosa
Pages 176-183
Download PDF Article preview
Research article Open access
An Integrated Production System Model for Multi Supplier Single Buyer with Non-conforming Item and Product Warranty
Slamet Setio Wigati, The Jin Ai
Pages 184-191
Download PDF Article preview
Research article Open access
Enabler to Successful Implementation of Lean Supply Chain in a Book Publisher
Yoshua Hartono, Ririn Diar Astanti, The Jin Ai
Pages 192-199
Download PDF Article preview
Research article Open access
Concurrent Engineering Implementation Assessment: A Case Study in an Indonesian Manufacturing Company
Putu Dana Karningsih, Dewanti Anggrahini, Muhammad Imam Syafi’i
Pages 200-207
Download PDF Article preview
Research article Open access
Optimal Strategy for Multi-product Inventory System with Supplier Selection by Using Model Predictive Control
Sutrisno, Purnawan Adi Wicaksono
Pages 208-215
Download PDF Article preview
Research article Open access
Knowledge Management System Implementation Readiness Measurement in PDII LIPI Based on People and Organizational
Structure Factors
Samhuri Ikbal Pradana, Amelia Kurniawati, Nia Ambarsari
Procedia Manufacturing
| Open access
Latest issue All issues
Pages 216-223
Download PDF Article preview
Research article Open access
Innovative Costing System Framework in Industrial Product-service System Environment
Americo Azevedo, Mar’atus Sholiha
Pages 224-230
Download PDF Article preview
Research article Open access
Hazard & Operability Study and Determining Safety Integrity Level on Sulfur Furnace Unit: A Case Study in Fertilizer Industry
Ronny Dwi Noriyati, Wisnu Rozaaq, Ali Musyafa, Adi Soepriyanto
Pages 231-236
Download PDF Article preview
Research article Open access
Selection of Business Funding Proposals Using Analytic Network Process: A Case Study at a Venture Capital Company
Stefanus Eko Wiratno, Effi Latiffianti, Kevin Karmadi Wirawan
Pages 237-243
Download PDF Article preview
Research article Open access
Quality Inspection and Maintenance: The Framework of Interaction
Nani Kurniati, Ruey-Huei Yeh, Jong-Jang Lin
Pages 244-251
Download PDF Article preview
Research article Open access
Managing Quality Risk in a Frozen Shrimp Supply Chain: A Case Study
Dewanti Anggrahini, Putu Dana Karningsih, Martian Sulistiyono
Pages 252-260
Download PDF Article preview
Research article Open access
Market Response as a Function of Design, Competition, and Socio-political Condition: An Empirical Model
Yosephine Suharyanti, Alva Edy Tontowi
Pages 261-269
Download PDF Article preview
Research article Open access
Risk Analysis of Poultry Feed Production Using Fuzzy FMEA
Naning Aranti Wessiani, Satria Oktaufanus Sarwoko
Pages 270-281
Download PDF Article preview
Research article Open access
Development of Integrated Model for Managing Risk in Lean Manufacturing Implementation: A Case Study in an Indonesian
Manufacturing Company
Wiwin Widiasih, Putu Dana Karningsih, Udisubakti Ciptomulyono
Pages 282-290
Download PDF Article preview
Procedia Manufacturing
| Open access
Latest issue All issues
Research article Open access
A Structural Literature Review on Models and Methods Analysis of Green Supply Chain Management
Joko Sulistio, Tri Astuti Rini
Pages 291-299
Download PDF Article preview
Research article Open access
Dynamic Pricing in Electricity: Research Potential in Indonesia
Wahyuda, Budi Santosa
Pages 300-306
Download PDF Article preview
Research article Open access
An Assessment of the Effectiveness of Equipment Maintenance Practices in Public Hospitals
Bupe. G. Mwanza, Charles Mbohwa
Pages 307-314
Download PDF Article preview
Research article Open access
Multi-stakeholder co-creation Analysis in Smart city Management: An Experience from Bandung, Indonesia
Lidia Mayangsari, Santi Novani
Pages 315-321
Download PDF Article preview
Research article Open access
Parameter Identification of BLDC Motor Model Via Metaheuristic Optimization Techniques
Danupon Kumpanya, Sattarpoom Thaiparnat, Deacha Puangdownreong
Pages 322-327
Download PDF Article preview
Research article Open access
Development of Customer Oriented Product Design using Kansei Engineering and Kano Model: Case Study of Ceramic
Souvenir
Ishardita Pambudi Tama, Wifqi Azlia, Dewi Hardiningtyas
Pages 328-335
Download PDF Article preview
Research article Open access
An Application of Association Rule Mining in Total Productive Maintenance Strategy: An Analysis and Modelling in Wooden
Door Manufacturing Industry
Taufik Djatna, Imam Muharram Alitu
Pages 336-343
Download PDF Article preview
Research article Open access
Dynamic-inventory Ship Routing Problem (D-ISRP) Model Considering Port Dwelling time Information
Siti Nurminarsih, Ahmad Rusdiansyah, Nurhadi Siswanto, Anang Zaini Gani
Pages 344-351
Download PDF Article preview
Research article Open access
Procedia Manufacturing
| Open access
Latest issue All issues
Fatigue Evaluation of Fuel Truck Drivers
Yassierli, Manik Mahachandra, Iftikar Z. Sutalaksana
Pages 352-358
Download PDF Article preview
Research article Open access
Head and Neck Movement: Simulation and Kinematics Analysis
Bernadus Kristyanto, Brillianta Budi Nugraha, Anugrah Kusumo Pamosoaji, Kristanto Agung Nugroho
Pages 359-372
Download PDF Article preview
Research article Open access
Willingness to Pay for Surabaya Mass Rapid Transit (SMART) Options
Iwan Vanany, Udisubakti Ciptomulyono, Muhammad Khoiri, Dodi Hartanto, Putri N. Imani
Pages 373-382
Download PDF Article preview
Research article Open access
Risk Management in New Product Development Process for Fashion Industry: Case Study in Hijab Industry
Dyah Santhi Dewi, Bambang Syairudin, Eka Nahdliyatun Nikmah
Pages 383-391
Download PDF Article preview
Research article Open access
A System Dynamics Approach for Modeling Construction Accidents
Anny Maryani, Sritomo Wignjosoebroto, Sri Gunani Partiwi
Pages 392-401
Download PDF Article preview
Research article Open access
Design of Self-service Technology for Passenger Shipping Transportation Service System in Indonesia
Tri Ramadhan, Dermawan Wibisono, Reza A. Nasution, Santi Novani
Pages 402-411
Download PDF Article preview
Research article Open access
A Conceptual Complaint Model for Value Co-creation Process
Ratna Hidayati, Santi Novani
Pages 412-418
Download PDF Article preview
Research article Open access
Value Co-creation in Agri-chains Network: An Agent-Based Simulation
Yuanita Handayati, Togar M. Simatupang, Tomy Perdana
Pages 419-428
Download PDF Article preview
Research article Open access
Berth Allocation Problem Under Uncertainty: A Conceptual Model using Collaborative Approach
Adi Budipriyanto, Budisantoso Wirjodirdjo, Nyoman Pujawan, Saut Gurning
Pages 429-437
Procedia Manufacturing
| Open access
Latest issue All issues
Download PDF Article preview
Research article Open access
An Analysis and Design of Mobile Business Intelligence System for Productivity Measurement and Evaluation in Tire Curing
Production Line
Taufik Djatna, Fajar Munichputranto
Pages 438-444
Download PDF Article preview
Research article Open access
Workforce Scheduling Considering Physical and Mental Workload: A Case Study of Domestic Freight Forwarding
Dyah Santhi Dewi, Tyasiliah Septiana
Pages 445-453
Download PDF Article preview
Research article Open access
Challenges in Implementing Renewable Energy Supply Chain in Service Economy Era
Yudi Fernando, Sofri Yahya
Pages 454-460
Download PDF Article preview
Research article Open access
Design of a Total Productive Maintenance Model for Effective Implementation: Case Study of a Chemical Manufacturing
Company
Bupe. G. Mwanza, Charles Mbohwa
Pages 461-470
Download PDF Article preview
Research article Open access
The Effectiveness of In-vehicle Peppermint Fragrance to Maintain Car Driver's Alertness
Manik Mahachandra, Yassierli, Erdo D. Garnaby
Pages 471-477
Download PDF Article preview
Research article Open access
Modeling Pooled Purchasing Strategy in Purchasing Consortium to Optimize Total Purchasing Cost
Sinta Dewi, Imam Baihaqi, Erwin Widodo
Pages 478-486
Download PDF Article preview
Research article Open access
Scheduling Model in Strawberry Harvesting by Considering Product Decay During Storage
Sazli Tutur Risyahadi
Pages 487-495
Download PDF Article preview
Research article Open access
Improving the Work Position of Worker's Based on Quick Exposure Check Method to Reduce the Risk of Work Related
Musculoskeletal Disorders
J.R. Ayu Bidiawati, Eva Suryani
Pages 496-503
Procedia Manufacturing
| Open access
Latest issue All issues
Download PDF Article preview
Research article Open access
Tour and Break Scheduling for Shift Operators in Hard Disk Drive Manufacturer
Chaterine Alvina Prima Hapsari, Deny Ratna Yuniartha, Luddy Indra Purnama
Pages 504-512
Download PDF Article preview
Research article Open access
Logistics System Model Development on Supply Chain Management of Tomato Commodities for Structured Market
Sonny Sanjaya, Tomy Perdana
Pages 513-520
Download PDF Article preview
Research article Open access
Reverse Engineering Technology in Redesign Process Ceramics: Application for CNN Plate
Paulus Wisnu Anggoro, Baju Bawono, Ivan Sujatmiko
Pages 521-527
Download PDF Article preview
Research article Open access
Manufacturing Continuous Improvement Using Lean Six Sigma: An Iron Ores Industry Case Application
Sri Indrawati, Muhammad Ridwansyah
Pages 528-534
Download PDF Article preview
Research article Open access
Blood Traceability System for Indonesian Blood Supply Chain
Iwan Vanany, Anny Maryani, Bilqis Amaliah, Ferrizal Rinaldy, Fadel Muhammad
Pages 535-542
Download PDF Article preview
Research article Open access
The Design of Batik Stamp tool Scraping Working Table Using Ergonomics Principles
Rino Andias Anugraha, Wiyono Sutan, Ilma Mufidah
Pages 543-551
Download PDF Article preview
Research article Open access
Biogeography-based Optimization (BBO) Algorithm for Single Machine Total Weighted Tardiness Problem (SMTWTP)
Budi Santosa, Ade Lia Safitri
Pages 552-557
Download PDF Article preview
Research article Open access
A Multi Criteria Decision Analysis for Reinvestment Action Portfolio Selection Problem in an Indonesian Real Estate Company
I. Made Ronyastra, I. Ketut Gunarta, Udisubakti Ciptomulyono
Pages 558-567
Download PDF Article preview
Research article Open access
Procedia Manufacturing
| Open access
Latest issue All issues
Preparation for Designing Business Strategy of Bamboo Cultivation in Bondowoso
Sri Gunani Partiwi, Elly Agustiani, Anny Maryani
Pages 568-575
Download PDF Article preview
Previous vol/issue Next vol/issue
ISSN: 2351-9789
Copyright © 2020 Elsevier B.V. All rights reserved
About ScienceDirect
Remote access
Shopping cart
Advertise
Contact and support
Terms and conditions
Privacy policy
We use cookies to help provide and enhance our service and tailor content and ads. By continuing you agree to the use of cookies.
Copyright © 2020 Elsevier B.V. or its licensors or contributors. ScienceDirect ® is a registered trademark of Elsevier B.V.
ScienceDirect ® is a registered trademark of Elsevier B.V.
Procedia Manufacturing
| Open access
Latest issue All issues
Author's personal copy
2351-9789 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer review under responsibility of the organizing committee of the Industrial Engineering and Service Science 2015 (IESS 2015)
doi: 10.1016/j.promfg.2015.11.040 
 Procedia Manufacturing  4 ( 2015 )  261 – 269 
Available online at www.sciencedirect.com 
ScienceDirect
Industrial Engineering and Service Science 2015, IESS 2015 
Market response as a function of design, competition, and socio-
political condition: An empirical model 
Yosephine Suharyantia,*, Alva Edy Tontowib 
aUniversitas Atma Jaya Yogyakarta, Yogyakarta 55281, Indonesia 
bGadjah Mada University, Yogyakarta 55281, Indonesia 
Abstract 
Some previous researches about market response focus on the design of the product, some others focus on market and 
competition, and a few researches consider politic and regulation. All of those factors affect the market response. Therefore, this 
study concerns to consider all of those factors. An empirical model of market response as a function of product design, company 
income, product trend, competitor’s condition, marketing effort, socio-economic condition, and political condition is developed 
in this study, then a set of real case data of an automotive product are utilized to finalize and validate the model. Chi-square tests 
show that the output of the model is close to the real data. The final model developed can be used to assess current condition of 
the factors, to predict the future condition, and to help the decision maker in prioritizing the actions to maintain the market 
response. 
© 2015 The Authors. Published by Elsevier B.V. 
Peer-review under responsibility of the organizing committee of the Industrial Engineering and Service Science 2015 (IESS 
2015). 
Keywords: Market response; design; competition; socio-political condition; assessment 
1. Introduction 
Non-commodity products, goods or services, have finite market life, or in other word, life cycle. The life cycle of 
a product starts from the time at which the product launches to the market until it disappears from the market, and 
can be divided into four stages, i.e. introduction stage, growth stage, maturity stage, and decline stage. The length of 
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product life cycle varies according to type of industry, product, technology, and/or market [1, 2, 3, 4, 5, 6, 7, 8, 9, 10, 
11]. Before the time a product enters the decline stage, new product(s) must be introduced to the market to substitute 
the old product in order to maintain, or even improve, the company revenue. Thus, identifying the stage of the life 
cycle is important to decide the time new product should be introduced. 
The stage of the life cycle of a product could be identified from product performance, as well as its market 
response. Many researchers believe that the most important factor affecting product performance is the design of the 
product [12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23]. Further, reference [14] describes three factors lead to product 
success, by which the gap analysis in designing a new product conducted, are social trends, economic forces, and 
technological advances. Reference [15] considers regulations, policies, and design decision as the factors to find the 
optimum benefit, and uses engineering performance, consumer demand, and manufacturing costs to measure the 
overall performance. It also believes that the product performance is affected by demographics and product 
characteristics.  
Some researches about market response concern to examine the profile of market response. A model of the 
growth rate of market share and sales [24] and a model of weekly seasonality of market response of 96 brands and 
non-linear price effects due to historic reference prices [25] are the examples. 
The most researches about market response study the impact of marketing effort to the market response [20, 22, 
26, 27, 28, 29]. How new-product introductions and promotional incentives influence top-line, bottom-line, and 
stock-market performance [26], and the effectiveness of volatility of marketing practices [27], are some examples. 
Some other researches observe some factors related to market response and business success such as market-share, 
advertising/promotion, brand strength, cost structure/model, distribution channels, customer loyalty, 
product/technology differentiation, quality, price, and place [30, 31, 32, 33]. Public policy and litigation support as 
the factors affecting market response are also included in some researches [34]. 
Market response models developed this far are some models of advertising response, for instance basic linear 
model, multiplicative model, exponential attraction and multinomial logit model, Koyck and distributed lag models, 
and hierarchical model [30]. A review [35] maps and evaluates twelve models that describe demand, sales, and 
market share as function of price, competitor’s price, advertising expenditures, advertising expenditures of 
competitor, quality measure, quality measure of competitor, and environmental variables. Other review [33] 
examines some model like Ansoff Matrix model, product life cycle model, product diffusion curve model, Boston 
Consulting Group Matrix model, and General Electric/McKinsey Matrix model, to develop a new model of scoring 
and portfolio to assess the level of market response by measuring some factors. 
Based on the factors and variables discussed, the previous researches about market response described above 
could be classified into three categories, i.e. (1) the ones focus on the design of the product, (2) the ones focus on 
market and competition, and (3) the ones focus on politic and regulations. Considering that all those factors have 
been proven to affect market response and that they are still evaluated separately this far, this study concerns to 
involve all of those factors. 
An empirical model of market response as a function of design, competition, and socio-political condition is 
developed in this study, then a set of real case data are utilized to finalize and validate the model. The final model 
developed can be used to assess current condition of the factors, to predict the future condition of the factors, and to 
help the decision maker to prioritize actions for maintaining the market response. The model developed here is 
dedicated to short-life-cycle products, such as fashion products, electronics, and automotive. In this paper, the case 
used is an automotive product in Indonesia which is observed during 2005 to 2012. 
2. Model development 
2.1. The variables 
Based on observation on some virtual discussions (chats, blog comments, etc.), factors related to the design of an 
automotive product in Indonesia are the design itself, the trend came from trendsetter, communication of the design 
to the consumers, and the money available to do the product development. Factors relevant to competition are 
marketing effort of the company and competitors’ power. Socio-politic condition can be derived into socio-
economical conditions and political condition. Thus, the complete model explain the effect of design, company 
Author's personal copy
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income, trend, competitor, marketing, socio-economy, and politic as the independent variables, to market response 
of an automotive product as the dependent variable. Design could be considered also as moderator variable, as it is 
affected by trend, competitor, and company income. Fig. 1 shows the possible relationship among those factors. 
 
 
Fig. 1. Variables affecting market response of an automotive product. 
Variable MARKET RESPONSE is presented by sales volume and market-share. Market-share is measured based 
on all products similar to the product studied, i.e. the multi-purpose-vehicle (MPV) type. 
Variable DESIGN defines the effort and the result of product design or re-design process. It is measured from the 
level of product development and cost of development. The level of development includes the number of sub-system 
changed and the level of changes. There are 6 sub-systems for automotive product according to US EPA [36], i.e. 
engine system, transmission system, body system, break system, electrical power supply system, and electrical 
distribution and control system. The level of changes is low when the change is a partial change, otherwise, it is high 
when the change is a total change. Cost of development is the cost required for technology investment related to the 
changes performed. 
Variable COMPANY INCOME affects the DESIGN in the term of R&D budget availability. COMPANY 
INCOME related to a product is presented by product sales and B/C ratio of the product development. 
In automotive industry, trend includes technology implementation, physical performance like color, dimension, 
type, and the other additional features. Variable TREND here is evaluated and scored based on conformity of the 
design of product to the trend restrained by trendsetter. 
Variable COMPETITOR means the superiority level of the product to the competitors. In the case of automotive 
industry in Indonesia, the power of competition can be seen from the market-share, price, and product advantage. In 
Indonesia, product advantage is mostly driven by the conformity to the trend, because the technology and 
management aspect of automotive industries there, are not significantly different one to another. Hence, variable 
COMPETITOR will be presented by three sub-variables, i.e. the joint competitors’ market-share, the ratio of 
competitor price to product price, and the ratio of product’s conformity-to-trend to competitor’s conformity-to-trend. 
Marketing effort is represented in communication with consumers and after-sales services that can be seen from 
its impact. Variable MARKETING is scored based on two parameters, i.e. ratio of communication impact of product 
to main competitor and the relative superiority of the after-sales service of product compared to the competitors. 
Suppose that the socio-economic condition in this case is related to consumer’s buying ability, thus the variable 
SOCIO-ECONOMY is calculated from gross domestic product (GDP) per capita, percentage of non-poor 
population, and conditions affecting infrastucture support i.e. population density and vehicle density. 
Based on the historical facts that the sales volume of most capital goods decrease significantly around a political 
event like general election, variable POLITIC is involved and it is scored by judgement based on experience. 
2.2. The data 
Data related to the variables described above are shown in Fig. 2. This figure shows that the relationship among 
the item data might be linear or non-linear. Therefore, there are three alternate models developed here. 
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Fig. 2. Yearly profile of some variable-related items. 
2.3. The alternate models 
The first alternate model is a polynomial model as presented in (1) and (2).  
D = d1 + iIL + t1TW1 + c1CF1   (1) 
M = m1 + dDG + t2TW2 + c2CF2 + kKN + sSV + pPS  (2) 
D, M, I, T, C, K, S, and P are the score of DESIGN, MARKET RESPONSE, COMPANY INCOME, TREND, 
COMPETITOR, MARKETING, SOCIO-ECONOMY, and POLITIC, respectively. Constant d, i, k, s, and p are the 
coefficient of D, I, K, S, and P, respectively. Constant d1 and m1 are the intercept. Constant t1 and t2 are the 
coefficient of T in D function and M function, respectively, while c1 and c2 are the coefficient of C in D function and 
M function, respectively. The G, L, N, V, and S are the exponents of D, I, K, S, and P, respectively. The W1 and W2 are 
the exponents of T in D function and M function, respectively, while F1 and F2 are the exponents of C in D function 
and M function, respectively. 
The second alternative is a linear model as written in (3) and (4), while the third alternative is a non-linear model 
as shown in (5) and (6). Constant d2 and m2 are the coefficient of D function and M function, respectively. 
D = d1 + iI + t1T + c1C   (3) 
M = m1 + dD + t2T + c2C + kK + sS + pP   (4) 
D = d1 + d2ILTW1CF1   (5) 
M = m1 + m2DGTW2CF2KNSVPS   (6) 
Using historical data of an automotive product during 2005 to 2012, every variable above is scored from 1 to 10. 
The scores are calculated from the weighted average of the rating of the related sub-variables. The rating of a sub-
variable is ranged from 1 to 10, and it is converted from real data obtained from many resources. The weight of 
every sub-variable is approached from the result of previous researches, correlation coefficient, survey, and/or 
expert judgment. Expert judgment here means opinion from practitioner and professional in automotive, observed 
0
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from company reports, press releases, and news. The rating and weight data are presented in Table 1, while the score 
of the variables computed is shown in Table 2. 
    Table 1. Ratings and weights of the sub-variables. 
Year M1 M2 D1 D2 D3 I1 I2 T P C1 C2 C3 K1 K2 S1 S2 S3 S4 
2005 9.2 8.3 10.0 10.0 8.3 9.2 8.4 9.0 10.0 6.0 3.8 6.4 3.0 10.0 1.8 8.1 9.7 1.8 
2006 3.1 8.3 1.0 1.0 1.0 2.8 2.2 7.0 10.0 6.1 3.8 4.8 2.2 10.0 2.5 7.8 8.9 3.0 
2007 3.3 7.4 2.5 3.3 2.7 2.7 1.5 7.0 7.0 5.1 4.1 4.8 2.4 10.0 3.2 7.5 7.8 4.1 
2008 4.5 7.0 2.5 1.9 1.1 3.1 1.8 3.0 4.0 4.8 3.1 2.3 3.0 10.0 4.4 7.2 7.1 5.1 
2009 2.8 5.8 1.0 1.0 1.0 2.3 1.2 3.0 1.0 3.6 3.2 3.2 2.4 10.0 5.2 6.9 7.1 6.3 
2010 4.8 5.6 1.0 1.0 1.0 3.7 2.3 3.0 10.0 3.3 3.5 3.2 3.0 10.0 6.1 6.6 6.2 7.0 
2011 4.9 5.0 2.5 1.9 1.1 4.1 2.5 3.0 10.0 2.8 2.6 2.3 1.6 10.0 7.2 6.3 5.3 7.8 
2012 6.8 5.1 1.0 1.0 1.0 5.4 3.6 3.0 7.0 2.9 4.0 2.3 1.6 10.0 8.7 6.0 4.2 8.5 
wi 0.5 0.5 0.5 0.2 0.3 0.5 0.5 1.0 1.0 0.4 0.2 0.5 0.7 0.4 0.2 0.3 0.2 0.3 
                 Table 2. Score of the variables. 
Year M D I T C K S P 
2005 8.75 9.53 8.76 9.00 5.80 5.42 5.27 10.00 
2006 5.72 1.00 2.50 7.00 5.09 4.92 5.50 10.00 
2007 5.32 2.70 2.09 7.00 4.80 5.05 5.63 7.00 
2008 5.76 2.00 2.45 3.00 3.33 5.41 5.98 4.00 
2009 4.30 1.00 1.69 3.00 3.34 5.00 6.39 1.00 
2010 5.18 1.00 2.97 3.00 3.28 5.43 6.51 10.00 
2011 4.96 2.00 3.27 3.00 2.51 4.53 6.67 10.00 
2012 5.94 1.00 4.48 3.00 2.80 4.52 6.90 7.00 
 
M1, M2, D1, D2, D3, I1, I2, C1, C2, C3, K1, K2, S1, S2, S3, and S4 are the rating of sales volume, market-share, number 
of sub-system changed, level of product changes, cost of product development, sales, B/C of product development, 
joint competitor’s market-share, price ratio of competitor to product, conformity-to-trend ratio of product to 
competitor, communication impact of product to competitor, superiority of after-sales-service of product to 
competitors, GDP per capita, population density, non-poor population, and vehicle density, respectively, while wi is 
the weight of sub-variable i. 
Using the scores available in Table 2, a procedure of linear transformation and multiple-linear regression [37] is 
applied. The final form of the polynomial model is presented in (7) and (8), the linear model is shown in (9) and 
(10), while the non-linear model is presented in (11) and (12). 
D = – 2.95 + 0.92I + 0.11T1.02 + 0.23C1.44   (7) 
M = – 6.46 + 5.51D0.20 – 9.42T0.27 + 18.49C0.41 + 2.96K0.40 – 178.62S–1.24 + 1.84P0.13  (8) 
D = – 3.66 + 0.93I + 0.13T – 0.58C   (9) 
M = – 24.09 + 0.37D – 0.98T + 3.14C + 0.70K + 2.94S + 0.06P  (10) 
D = – 0.62 + 0.22I0.83T–0.39C1.61   (11) 
M = – 0.400 + 0.001D0.19T–0.61C1.98K0.31S3.51P0.07  (12) 
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3. Model evaluation 
The profile of the comparison between the value of the dependent variables of the three models and the real data 
value are shown in Fig. 3. The result of chi-square test to evaluate the fitness of the model output to the real data and 
the average percentage errors, are presented in Table 3. The critical chi-square is 14.067 (p = 0.05, df = 7). 
 
 
Fig. 3. Comparison between D and M of the models with the real value of D and M. 
   Table 3. Chi-square test and the average percentage error. 
Test on Chi-square Average error (%) Conclusion 
D of polynomial model 4.644 9.10 Not significantly different 
D of linear model 4.639 9.14 Not significantly different 
D of non-linear model 3.029 7.27 Not significantly different 
M of polynomial model 0.196 2.54 Not significantly different 
M of linear model 0.020 0.80 Not significantly different 
M of non-linear model 0.189 2.54 Not significantly different 
4. Final model 
The values resulted from the three models are not significantly different from the real data. We can arbitrarily 
choose any model to apply. However, using the best fit model, the non-linear model is chosen for D function and the 
linear model is chosen for M function. Thus the final model is described in (13). 
M = – 24.09 + 0.37(– 0.62 + 0.22I0.83T–0.39C1.61) – 0.98T + 3.14C + 0.70K + 2.94S + 0.06P  (13) 
The value of the variables could be dynamically changed by time, and the model should be dynamically re-
adjusted to be beneficial for decision making. Thus, as an integrated part of the model, the approach to be performed 
in defining the rating of the sub-variable is described in Table 4. The important points should be considered in 
defining the score are the possible range of the quantitative data and the criteria to judge the rating for the qualitative 
data. In general, rating or score 1 is the possible minimum value of the variable and 10 is the possible maximum 
value. 
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Table 4. Determination of ratings and scores. 
Variable 
Sub- 
variable 
Rating or score = 1 Rating or score = 10 
M 
M1 Possible minimum sales volume (unit) Possible maximum sales volume (unit) 
M2 Possible minimum market-share (%) Possible maximum market-share (%) 
D 
D1 Possible minimum number of sub-system changed  Possible maximum number of sub-system changed 
D2 Small changes (not important component) Total changes (important component or overall changes) 
D3 Possible minimum cost of development Possible maximum cost of development 
I 
I1 Possible minimum sales Possible maximum sales 
I2 Possible minimum B/C of development * Possible maximum B/C of development * 
T - Completely not conform to trend Completely conform to trend 
C 
C1 Possible maximum joint market-share of competitor Possible minimum joint market-share of competitor 
C2 Possible minimum price ratio of competitor to product ** Possible maximum price ratio of competitor to product ** 
C3 
Possible minimum of conformity-to-trend ratio of product 
to competitor *** 
Possible maximum of conformity-to-trend ratio of product 
to competitor *** 
K 
K1 Possible min. ad volume ratio of product to competitor Possible max. ad volume ratio of product to competitor 
K2 After-sales services are rarely available After-sales services are available at every region 
S 
S1 Possible minimum GDP per capita Possible maximum GDP per capita 
S2 The reciprocal of  possible maximum population density The reciprocal of  possible minimum population density 
S3 The reciprocal of  possible maximum vehicle density The reciprocal of  possible minimum vehicle density 
S4 Possible minimum percentage of non-poor population Possible maximum percentage of non-poor population 
P - Worst political condition (general election, chaos, etc.) Best political condition 
*    = B is sales, C is investment cost or depreciation of investment of the product development 
**   = in case it is difficult to judge, use 0.5 for the minimum and 1 for the maximum 
***  = in case it is difficult to judge, use 0.25 for the minimum and 1.5 for the maximum 
5. Model benefit 
The model developed in this study can be used to help companies to make a plan to anticipate the future market 
response. A radar chart as presented in an example in Fig. 4 can be utilized to shoot the weakest factor in a planning 
period so that the company can prioritize the action to maintain or improve the future market response. 
In the example presented in Fig. 4, the weakest factors at year 2005 are S, K, and C. S is an external factor and the 
company could not control it. K and C are internal factors so that the company could take action to improve their 
status. K can be improved for example by increasing the advertisement volume or by innovation of the method of 
marketing. C can be increased by conducting product development. At year 2009, the weakest factor moves to P. 
However, company can do no action because that factor is externally driven. The second weakest factor is C that can 
be improved by product development action as mentioned before. The three weakest factors at year 2012 from the 
most to the least weak are D, C, and T respectively. Those factors lead the company to significantly develop the 
product. The trend of similar products is important to be considered in order to improve the competitive power of 
the product at the next-next year. 
As well as an action could not change the condition instantly, the change of the condition will not also be 
happened suddenly. Thus, a continuous monitoring on the level of every factor should be performed to take the right 
actions. 
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Fig. 4. Status of factors affecting the market response at year 2005, 2009, and 2012. 
6. Conclusion and further work opportunity 
This study examines market response of an automotive product which tends to be decline from the beginning, or 
in other words, a product that is in the declining stage of its life cycle. Therefore, the applicability of the result of 
this study is limited to the similar case. However, the phenomena that market response can be modeled as the 
function of product design, company income, product trend, competitor’s condition, marketing effort, socio-
economic condition, and political condition can be adopted as general basis to build market response model for other 
product type in different life cycle stage. 
Furthermore, in order to get more general model, this study could be extended to some aspects. First, the case 
involved in the study could be widened to cover many type of non-commodity product. Second, the study could be 
continued to covers all stages in the product life cycle. 
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